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Abstract

The occupational risk of infection in forensic workers is a cause for concern, furthermore in the current context of the coronavirus disease-19
(COVID-19) pandemic. In order to characterize this risk, we performed an extended review of the literature on occupational infections occurring
in forensic workers. Seventeen articles were included. Direct contamination by aerosolization was the main mode of transmission reported,
with 17 cases of tuberculosis. Indirect contamination was described as the mode of transmission in 10 cases (five cases of blastomycosis,
two cases of tuberculosis, two Streptococcus pyogenes, and one case of human immunodeficiency virus). In all the other included cases, the
mode of transmission was unknown. For two of them, the information provided was sufficient to link them to occupational exposure (one case
of toxoplasmosis, one case of tuberculosis). For the remaining 10 cases, the link was uncertain (six cases of tuberculosis, three of hepatitis B,
and one of COVID-19). Even if there is probably significant underdeclaration, the number of infections linked to an occupational risk in forensic

workers is not alarming, thanks to effective preventive measures.
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Introduction

Occupational risk in forensic workers is a cause for concern,
as pathologists and autopsy technicians are subjected to many
health and safety risks, including the risk of infection. Many
famous physicians have, in the past, contracted infections
during cadaveric dissection [1]. This is the case, for example,
of Marie Francois Xavier Bichat (1771-1802), a famous
French surgeon who died from hemoptysis after a long history
of tubercular infection, that he most likely contracted during
dissection [1]. Since then, hygiene and prevention measures
have evolved considerably, but the infectious risk is still
present. In fact, studies have shown that postmortem room
staff had amongst the highest rates of laboratory acquired
infection in British clinical laboratories [2]. Most pathogens
have long survival times outside the body, or on a dead
body preserved at cold temperatures. This is the case for
instance for human immunodeficiency virus (HIV, 16 days),
certain mycobacteria (8 weeks), or coronavirus disease-19
(COVID-19, 5-9 days) [3-6]. With the COVID-19 outbreak
and the heightened infectious risk, some centres even replaced
traditional autopsy with postmortem computed tomography
due to concerns over infections [7]. This work endeavoured
to characterize the actuality of the infectious risk in autopsy,
based on an extended review of the literature on occupational
infections occurring in forensic workers.

Methods

We searched the PubMed database with the following
Medical Subject Headings (MeSH) terms “occupational”,
“infection”, “injuries”, “autopsy”, and “postmortem”. The
database search was performed on publications released
between January 1950 and November 2021. Article selection
was performed through several levels of study screening.
A primary screening for titles of the reports was done by
one investigator to exclude irrelevant articles. Exclusion
criteria were as followed: articles not written in English or
in French, articles referring to veterinary practice, articles
referring to deaths from occupational causes. On secondary
screening, two investigators reviewed the abstracts and the
full texts of all the remaining articles. All case reports of
contamination were included. For other types of articles,
mostly guidelines of good practices, they were excluded if
they did not mention any new occupational contamination.
If a contamination was mentioned, they were analysed to
extract information about the case (type of biological agent
and mode of exposure). We also examined all references
from full text articles and included new articles. Articles
were checked to exclude redundant cases. All information
about documented contaminations was then compiled in a
table.
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Results

A total of 45 relevant articles were identified, published
between 1972 and 2021. Among these, nine were excluded as
they were not written in English nor in French, two because
there was no abstract or full text available. Thirty-four
publications remained. Twenty articles were excluded from
our analysis because they did not mention any new case
of occupational contamination [8-27]. These were mainly
recommendations for good practices in high-risk autopsies
or literature reviews that did not present any new case.
Fourteen articles were included, and are presented in Table 1
[5, 28-40]. Examining all references from full text articles
allowed us to include three more articles [2, 41, 42]. A
total of 17 articles was included, and they were checked
for redundancies, as some appear to describe the same HIV
contamination case [28, 29].

Discussion

The risk of an occupational infection depends on several
factors: the type of biological agent, the mode of exposure
and its degree, and the individual characteristics of the worker,
such as his/her immunization status. The availability of effi-
cacious post-exposure prophylaxis should also be accounted
for [8]. Many biological agents are present in the autopsy
room. They can be the cause of death, with meningococcal
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or pneumococcal infections for instance [43], but also part
of the patient condition. Thus, at the medico-legal institute
of Lille (France), Pioche et al. [44] screened 77 consecutive
cadavers for hepatitis C virus (HCV) markers. They found
HCV RNA in the cadaveric blood of almost 19% of their
cases versus an HCV seroprevalence of 0.75% in the French
population. Of course, the presence of HCV RNA in cadaveric
blood does not necessarily entail viable virus, but these results
still highlight the high prevalence rate of HCV in medico-legal
cases, mostly in intravenous drug users [45]. Infectious agents,
mostly bacteria and fungus, can also develop postmortem,
but there is little literature on this subject [18, 46]. More-
over, all germs (microorganisms) seem to have a long-lasting
postmortem viability. Viable HIV was detected in blood up
until 16 days after death [3], mycobacteria endure in sputum
up to 8 weeks at 4°C [4] and were even proved to resist
formalin fixation [9]. Regarding COVID-19, a study showed
that the longest postmortem interval with positive severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) RT-qPCR
on body surfaces was 9 days but that no viable SARS-CoV-2
was found on the skin nor on the body bags of patients
deceased from this infection [5].

This is the first article, to our knowledge, to index all occu-
pational infection described in autopsies. The main limitation
of this review is of course the under-reporting of occupational
infections. This bias is well known in occupational studies,
especially in the medical field [47]. As this article is a literature

Table 1. Published cases of occupational acquired infections among forensic workers.

Other information

References Pathogenic agent Number of cases/route of exposure

[51] COVID-19 1/unknown

[29] HIV 1/cutaneous inoculation

[28] HIV 1/unspecified

[33] Tuberculosis

[30] Tuberculosis
tuberculosis/aerosolization

[34] Tuberculosis 3 asymptomatic infections/1 pleuritic
tuberculosis/aerosolization

[35] Tuberculosis

[32] Tuberculosis 1 “prosector’s wart”/cutaneous
inoculation

[37] Tuberculosis 1 “prosector’s wart”/cutaneous
inoculation with a bone fragment

[38] Tuberculosis 1 “prosector’s wart”/unknown

[2,40,41] Tuberculosis 6 unspecified cases/unknown

[2] Hepatitis B 3 unspecified case/unknown

[36] Streptococcus pyogenes, 1/cutaneous inoculation

M type 1, T type 1.

[39] S. pyogenes, 1/cutaneous inoculation

Groupe A, B-hemolytic
1/unknown

[42] Toxoplasmosis

[31] Blastomycosis

Unclear mode of contamination (occupational or private).
Scalpel wound to the hand, probably the same case report in [28].

1 pulmonary tuberculosis/aerosolization A 40-year-old with BCG immunization in childhood. Developed

pulmonary tuberculosis 1 year after the autopsy of an
undiagnosed tuberculosis patient.

7 asymptomatic infections/1 pulmonary Autopsy of a patient with unsuspected active tuberculosis. Eight

out of 35 Mantoux-negative students became infected and one
developed the clinical disease.

Autopsy of a patient with unsuspected active tuberculosis. One
case of pleuritic tuberculosis in an autopsy staff member, with
BCG immunization in childhood, 5 months after contact.

4 pulmonary tuberculosis/aerosolization Autopsy of a patient with unsuspected active tuberculosis. All

subjects were BCG immunized.
“Trauma” during autopsy. Only the abstract was available.

A 31-year-old male pathology resident, while performing an
autopsy on a patient with cavitary pulmonary tuberculosis,
pricked the medial aspect of his left middle finger on the sharp
point of a rib.

Only the abstract was available.

Not enough information to retain occupational infections.

Not enough information to retain occupational infections.
Superficial nick in the skin of a finger while assisting at a
necropsy examination of a 73-year-old woman who had died
from septicemia caused by S. pyogenes.

Scalpel wound during an autopsy, evolved in necrotizing fasciitis.
The body undergoing postmortem examination had no history of
necrotizing fasciitis, but no tests for group A B-hemolytic
Streptococcus had been undertaken.

A pathologist became acutely ill with toxoplasmosis 2 months
after the autopsy of a patient who died with toxoplasmic
ventriculitis.

5 (3 of which are described as historical One of the historical cases was treated by amputation of the

cases)/cutaneous inoculation via scalpel injured finger.

wound to the hand

BCG: Bacillus Calmette-Guerin; COVID-19: coronavirus disease-19.
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review, we did not question the validity of statements made by
the authors of the included articles.

Some cases described as occupational may indeed have been
caused by private contamination. Nevertheless, this article
showed some interesting findings. Concerning the mode of
exposure, infectious contamination can occur in many ways
in autopsy. Direct contamination may happen via ingestion,
inhalation, or projection of contaminated droplets. This risk is
well known for tuberculosis, but Johnson and Robinson [48]
showed that HIV can be found and cultured from vapours
generated by an oscillating bone saw. Indirect contamination
can happen from cuts or stings. For these, the scalpel is the first
vector that comes to mind but, in autopsy, bone fragments or
foreign bodies can also constitute a risk. Hutchins et al. [49]
described an additional risk due to retained needle fragments
in the bodies of intravenous drug addicts and Abraham and
Greenfield [16] alerted on the hazards of vena-cava filters that
have a sharp anchoring hook.

In this review, we found 17 cases of occupational infections
with direct contamination by aerosolization, all of them con-
cerning tuberculosis [30, 33-35]. For the 10 cases linked to
indirect contaminations, eight were caused by scalpel wounds
(one case of HIV [28, 29], five cases of blastomycosis [31],
and two cases of Streptococcus pyogenes [36, 39]), another
one was caused by a wound occasioned by a bone frag-
ment (tuberculosis) [37], and the last one was caused by an
unspecified trauma (tuberculosis) [32]. In two cases, the route
of contamination was unknown but the information was
sufficient to link them with occupational exposure (one case of
toxoplasmosis [42], one case of tuberculosis [38]). Six cases of
tuberculosis [2, 40, 41], three cases of hepatitis B [2], and one
case of COVID-19 [5] were included in Table 1, but the links
between occupational exposure and the disease were uncer-
tain. A case concerning a histopathology technician was not
included but was of interest: she did not work in an autopsy
room but for more than 20 years on a daily basis she handled
formalin fixed brains and died of Creutzfeldt-Jakob disease
(CJD) [50]. Even if the occupational nature of her illness is
not proved, this is, to our knowledge, the only published case
about CJD that could result from occupational exposure in the
postmortem field. Our article shows that most contamination
in autopsy results from aerosolization of tuberculosis bacillus,
especially when the infection is unsuspected at autopsy. These
findings emphasized the importance of preventive measures.
They are extensively discussed in many articles [10, 11, 51].

To preserve the health of their workers, autopsy centres
should implement three levels of controls. The first one is
the implementation of administrative controls to suppress
or reduce the risk of exposure in a comprehensive man-
ner. Administrative controls can consist in the implemen-
tation of standard safe operating procedures, education of
pathologists, and other mortuary workers on their occupa-
tional risk, proper equipment maintenance. The second one
is the implementation of environmental controls to prevent
the aerosolization of pathogens. This should at least include
an air-conditioning system in order to assure an adequate air
exchange [8]. The last level of controls resides in individ-
ual protection measures. We can only recommend wearing
suitable respiratory protective equipment (RPE) when taking
part in an autopsy, in addition to basic equipment such as
protective gloves and glasses. Systematic immunization of the
workers for hepatitis B and tuberculosis also seems necessary.
Some authors even advise pathologists not to take part in high

risk autopsies if they are themselves immunosuppressed [13].
The COVID-19 has proved, if needed, that pathology autopsy
and mortuary services are of great importance in the event of
a pandemic [52].

Even with the limitations discussed above, this article sug-
gests that the number of cases of occupational infections dur-
ing autopsy is not alarming. The infectious risk is nevertheless
real, particularly through aerosolization and should not be
neglected.

Conclusion

Pathologists are often unaware of the hazards present within
a body before the autopsy. As the autopsy population is
different from the general one, with many intravenous drug
users, infectious risk is particularly high. Even if there is
probably significant under-declaration, this article suggests
that the number of cases of infection is not alarming, thanks
to effective preventive measures. Nevertheless, pathologists
should pay particular attention when performing an autopsy
on a suspected tuberculosis case.
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